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[0 0 6 4] 

o£*j, *^yiz;uy i/>f gpicWLTte, ifMs&ic ffWLTfc, 3Tr. nan 

dwu ^*©A>r h§?E e p ROMtcjt^T. i o^mmnm zmmx* £S 

a 

[0 0 6 5] 

tt=.. 3Tr. NANDU ^a^=E'J il|^-©^ni2^t 

fC, 3Tr. N AND(7)*^y-fe;W£, NANDf75>y ^^^^'Jffi^^U t 

[0 0 6 6] 

U'-r^i: LT Bfe^l^Cte, 3Tr. NANDtt A-f 

[0 0 6 7] 

(2) 

[0 0 6 8] 

[0 0 6 9]- < 
Z.<D&. m7t\%. 2 1 [V] , 3 [ms] <£>M* # AJV V IC^tlS *iS 

t;i/MCSt;t l/^ h^- S S LI, SL2I1 ZLWx.)\j 

[0 0 7 0] 
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)i? tny ha-)lf- homizmikmB (2 1 [V] ) #an*>*K 7D-f-f 
>^-h*©f^FN (Fowler-Nordheim) h>*;i/g|iUC 

[V] 

[0 0 7 1] 

3Tr. nandt'H m^mtizte^x * ^ v ± jinmmm&ftmttmrfm 
wffl*jE^-3 cv] ^sic&s £o&0kft-em£mftzfi^. mamm mm 

[0 0 7 2] 
[0 0 7 3] 

ny ba-)itf- bCGHZ, tKUS>U=i>, tffij ^ V =1 > U -tr-f F 

n> hn-;i/>f - Mete, v- b'M K7^^h7>^x^©y-^©g^§l 

[0 0 7 4] 

, #IC*£vn„ o£U> n> h □ — b HAj\sV<Dm(Diiv7V ytfitl*. 
mo. 9 ^7*n^^©^ ; E'Jt;bMCT?}t n> 
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[0 0 7 5] 

[V] #Tfcfcofc*^;fr&tfe3iE?-S. 3Tr. NANDt'lt JiMcDJ; 
e»tC ift?it*#IB[ffifc&e>fc^fc«>, iflm^at&SEtt&iltf'&V^ -3 [ 

[0 0 7 6] 

ST 1 U V-X?M©-fe h V^yV** ST2 & 

JT^ttffltCU #£&*H?T ( "0" ©^^EU-fe^JC^fUTtt, fc> 

h$£B L i §:0 [V] £U m%ihfrM± ( " 1 " 1z;WC*f 
UTWu ^MRBLiS:«»«fiVCC (MxJi, 3. 3 [V] ) &C^£ D 
[0 0 7 7] 

[0 0 7 8] 
[0 0 7 9] 

fro, 7D-f > ^H^flllCSS^cE^T/T V^-So fit, miRV-FWl 
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[0 0 8 0] 

n - -T- -<> yv- h ^n+tfi&wi? z> z. n % & ^„ 

[0 0 8 1 ] 

t^;i/©n©^>yyj >^J££*£< u fro, ^*;i/tf>?c«&+:9-tc:fT&o 

[0 0 8 2] 

=r> hn-;^- h £?-v *j\s<Dm<D2i v zfV yfitB it. JWT©^{c<fc *)% 

[0 0 8 3] 

B = Cox/ (Cox + Cj) 

[0 0 8 4] 
[0 0 8 5] 

hmtv-* - f \s > oymammte tit. ^-^^^mmzit^^h, 

[0 0 8 6] 

V] £MJU ^^^^U i2;b<Z)M^©1r h>f- h h^>S>'^^©y- hiC 

^*#<D>f- Mete, o cv] z%}fiQ-tz> 0 z&m. miRt^vizfrcDmmo-t 
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[0 0 8 7] 

atsuKJ*©*^!; iz;nc^v>Ttt, mmmfctf-kftTj -fvvt/^y • ^- K£ 

[0 0 8 8] 

[0 0 8 9] 
(3) 3Tr. NANDCDfS 

3Tr. NANDIC «fc*U*, ^^'Jt/l/MCH tV^h^-hh7>^^ 
[0 0 9 0] 

as-ic ^ffiii^^o [v] ®6ic^t-«fce){c, m&&x& 

mg&fr&vmmm&frm*. a (t-* "d x&ie c^-* "o") 
oxv%ti«j:v^ npt>, "i" i: "o M zmm-t&^v yT^mmzmmif. 

5fctf> 77>r>a^^'J T?ff *>4lT & <k 3 fcHtfUfc"* 'J77>f li&Mfc <^^. 
[0 0 9 1 ] 
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»J UtCJ: yfrfrtlS. <fcoT. ■T r -*»#SIAI*©?liSI«aiES:*»K:/jNS<aF 
[0 0 9 2] 

[0 0 9 3] 

S5«»mL/^{c. #;g#u^y ir;i/£^c;f >^&cLT&<i&M#&^ 

fe«>; ^^^y ir;i/©n> hn-M- h£0 [V] ULTmfr&LZfioM 

3> (Read Retention) $:#^L^< T=fo J: <J&-5 0 
[0 0 9 4] 

ji/©n>hn-;i/^-h&o [V] £ U ^I^'Jt/KiOn^hn-M- 
^Vread (=4. 5 V) £LTVx7c D rtl'tf, 'J - F'Jr>^3>5:I® 

[0 0 9 5] 

3Tr. NANDT'lt iZ b # h 9*- h h 9 > 5** # ©ISflCtt 1 OCA* ^ y -fe 

$:o [v] *^y -fe;i/(Z)M^s<z)-fe i/# h#*- h y^yy^zom-y /*-y 

[0 0 9 6] 
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[0 0 9 7] 

"o M #^ji^^icJsv>T, #m%lv-Fm (=i> hn-;i/y- h) tc 

[0 0 9 8] 

i«l:^§<tt5. iot, l«&fc&*fflL#»rtB MLllffif- 
[0 0 9 9] 

^-hiSSL, GSL, ay hU-J\stf- hffi (t7- KHD CGL, tfy h$§{ 
[0 10 0] 
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Vera 
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[0101] 
[0102] 

Z(D^miZi3^X. tJlPViLJllZffilkm&V e r a, WZ.lt. 2 1 [V] & 

FPMZtlZt. 7D-f>f y>fym<0±T<D*. htf- hWiS S L, GSL© 
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(DmAXv^V >^JC«fcoT, VeraX/3 Ofi U j8 l±, it v 7 V y ? t£) iC 
[0103] 

SSL, G s L&n&HttMiR^u vV<Dny ha-)itf- MCGKDttii 
, 16. 8 [v] fc±#-r^^i:tc^^ 0 

[0104] 

kf <y MB L iMt;i/V-^S LlC^$n§N + fifcfcJg 
V hifcgB L iMt^/V-X^S Lte, Vera-Vbi:Sl$ll5. V 
[0105] 

fc^Ttt, "l" ^-#£#£&frg#**^y lz;wcgMii£*i 

h^BLitt, 3. 3 cv] ) vcc»c«ssn, "0" t-* 

-4f SrS^iitfai^^^U-fe^/lcSjKSnSlfy Ni»B L itt, 0 [V] (C|g^ 
£ *i£„ 

[0 10 6] 

iS^^Dy *tf>tfy h»fflff©-fei/f h¥- bBS SLU «^S^VCC{C|g 
£3*1, •ZJlV-XffiWomi'? b#- hBGS Ltt, 0 [V] IC&)£3*U 3 
>hn-;i/^*- MSCGLii, (Miii 18 [v] ) Vprog 

[0 10 7] 

GL&tJf-fe^/P^x;i/tt, o [v] tc»j£sn«. 
[0 10 8] 

■fe;by-xjitt, o [v] icis:£3*i£ 0 fib, i«7n^rt© "1" 
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tfmmnte&m&izit. ir/i/v «aem&vcc&cgg5£^-£<z)# 

[0 10 9] 

mfr&LMmz.&)<^ri$. l^^n>^©tl'^h>f-hgSSL, GSLtt 

, mmm&vccizmfezti. n>hD-M-M§scGnt o cv] izwtfe 

B L U£, (MZ-l*. 1. 2 [V] ) VB LtCfgJtSftS. 

[0 110] 

, iz)inffit>mtiz>frib. ^^MSsBLin o [v] izmm^n^o -is. m 
^^^u-fe;b©e>^» "o m z mm t*tiT^ *7VtM£ft>). n 

[0111] 

& {WX.it* 3. 3V) VCC&^*T&#fflLSM£&*TV^V*»<&tCl±» ;* =E 
[0 112] 

(DMmz&v&M btf- MSS S L, gsl, n > b a Nifeg 
KMO CGL, tfyhiWBLi, tibV-X^SL, -fe;i/ P ? i;i/©lfi5:^ b 

[0113] 
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[0114] 

3Tr. NANDt'H _t& Ufc J: 3 JC» ;* =E U -fe/l/ODiHSgtC-fe U * N 4* ~ h 
h^>^X*#t8tt£*lTV*.&fc«>, ?B*tfc ( "1" t 1 -*) ©^^U njvom 

[0 115] 
(4) ;t^ftii|#i 

0 8tt, 3 T r . N ANDlca3ttS/t>f h J|M£©#£&*ifrfNa*&B&l$fc7 a 
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[0 116] 

[0 117] 

Xf>y^ST2) . 

[0 118] 

±\zftt>nfc&* m&tffit>n&€x zmik^v •prjtfnt* 

ftZ> Uf»;^ST4, 5) , 
[0 119] 

mtfffiizmmft cm*^r) £&o£££&, &©tM£ic^& Ut^st3 

~5) 0 

[0120] 

tea, M£^u 77^f ifrtfi:, M££ i la-eaiFTS-frs. 

[0121] 
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) 0 

[0 12 2] 
[0123] 

e> m&iz m% u 7 r -r £#m§-r £ ^ n % x- g z> „ 

[0124] 

®9tt, H8©;U h#£#l;ii&f1 s £llfT«rtg& 3 T r. N A N D ©H!j& >f □ 
7^©-M5:^LT^S 0 01Oit MS 1 1 tf) — 

[0 12 5] 

3Tr. NANDt(i, i2 )\;=L =L y h £ 1 o (Z) ;* =E U -fe ;i/ £ 3 tl Zflkfr&ti 2 
^BLKi (i=0, 1, -n) rttCtt, hn-;i/^f- MgCGLtC 

[0 12 6] 

3> h h • -fe btf- b K^-f A 1 2 c it. 1 O0^D >y?BL 

Ki (i=0, 1, -n) , gP^K 1 #tf>=r> h n-;i/>!f- hUgCG L ( 1 ^~ 
50 {C^LTIS^?>tl-2)o #K7^yU2cll #ffi[0{&$:l^-eVN.5> o 
^n-** 1 2 a&t>*n ^U-** 1 2 b *k lOfflyny^BLKi, MP*>, 1 

*©3>hn-;py-hHCGL (l^-i/") (cM/SLTlS^^ti^o 

[0 12 7] 

□ Kl/Xfs#te, 7 Fl/Xbi/^^ 1 9 Zm&LT^VTn-fC 1 2 a (C 
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A*£*l£ 0 It, ^Vf3-^12aMD^f3-^12bCJ:Uloffl 

K7^f/U2ctt, I^n>y^BLKirt©3>hn-Jl/^-Kf|CG 
LftOftl/^b^-MKSSL, GSLfC, Mft^- 

[0 12 8] 

&5»yft5. I^ffiLr-^ (tftfrr 1 -*) tt, ^AJgfJIIIl&l 5&tfAffi 
77 1 8 fe»ftUT*^y^vy©*SCffl#Sft*. #£&<2*7 r -# ( 

[0129] 

37>Kfftt, "5*-* A 77 1 8&tf=2V> Kl/S?** 2 5 

LTnv> Kf3-4f2 6 fcAij£*i£ 0 ftWENftl 7icii, nv> K^n-*" 
2 6<Z)ffi;*jfg-5§-, 37>K7<yH*-7^CLE, ^ y 7°-f * - 7";i/M# 
/CE, 9>f h>f *-7*^##/WE«sif©#-^««A*3tl5. 
[0 13 0] 

te^/sura (#jehi») 2 7«. 7©na«r©T> n>bn-M 

«&£=i> ha-;i/>f - h • 1r 1/ ^ h ¥— h 2 etc 

[0131] 

01 Hi, H8©A>f h»SSIA.i&^S:^BriB<fc3 T r. NAND©IS&7 
n*;^©ffi©flS^UTV^. S12I1 01 lW^^'Jt^/TU-f 1 10-» 

[0 13 2] 

^^U-fe^T l^li, 3Tr. 1 1 - 0 UN AND-fe;i/g& 1 1 - 1 fcfr 

[0133] 

3Tr. l - o tt, l o©^^U-fe;i/i:^ti§:^iit/2-D©-feb^ 
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btf- h b =? y V 7s z co 3 m^-frtotez-tfr^-v h U nflo^n v V B 

LKO, BLK1, -BLKnlC^Ht^tlt^S. NANDt^l 1 - ltt, 

&FmM2ftf~&m.ffi (4, 8, i 6ffi&£) <z>*^y iz;b£3*i£#^i&tf2 

fD'y^BLKO, BLK1, ••• B L KmlC^tt ?>*lT V£o 
[0134] 

3 T r. 1 -O0^Dy?B LKi (i =0, 1, -n) ftlCli, 

1#©=I> bU-Jltf- hlCGLlCi^S^^E'Jt^ HP*), l^-^#tf>* 
^EU ir;i/#geg£*i£ 0 d*UC*fU NANDt;i/g|l i-i©#yn>y^BL 
Ki (i=0, 1, -m) f*}tc&, mm*cony ho-M - h^CGLtcHtf 

[0 13 5] 

3Tr. -fe;i/gp 1 1 - 0 T*&, 3>KD-;V^-h • tL/^hy-hK7-f7t 
1 2 c loffl^n-y^BLKi, f^, 1 n > h n -)Wf- bmc G L 

^'Jr3-^1 2aMn^r2-^l 2bt), loCD^O'y^BLKi, 

[0 13 6] 

NANDt;i/gp l l-ltlt ny V u-jitf- h • -fe N^f- h a* 
12clt IStfctf) H> hn-;!/^- MSCGL 0, -CGL 7 (^ifc^-t?) £ 
-£tf 1 y V B LK i lZttfaLXm : }'bftZ> 0 #h*7-</U 2cit #j± 

hD-^-hiCGL0, -CGL 7 (mm^-i/) mioC^D^B 
LK i {C^ff5LT|g^e>tl-5o 
[0 13 7] 

n^T Kl/Xm-^-tt, T Fl^XU^X^ 1 9 $:lflbT^yfn-^l 2 a iZ 
AtlZtlZ* fit, ^Ufn-^Tl 2 a&tfn?-r=l-**l 2 bfCJ: »J, 3T 
r . -ZJVB 11-0 X«N AN Dir;bgp 1 1 - 1 CO 1 -cxAD ^ (XI* 1 -DCO-fU 
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[0 13 8] 

Sr^y^-t-S. SS^mLz-r-* CffiTJT 1 -*) tt, #^A51^ig|&l 5&tfAffl 
*Av77 1 8 &j&E& LT*^U.^ryV(D^Cffi;fr3*l5o ( 
Ail?-*) tt, AW^77l 8M*5MWl5 5:lfiLT77f 

[0 13 9] 

3?> K^-^tt, f-*AWf77 l 8&t>*=iv> Kl/^*# 2 5 
IT37> K7=3-4f2 6 lCA7J£*i£o MtHMmi&l 71C&, □7>Frn-^ 

/CE, ^-f h>f *-^;i/##/WE3&iT<D##*«A*StlS. 
[0 14 0] 

##£/&tms& (#jeeis») 2 7n «gfflna»i 7©wfflKz>T. =i>M3-/i/4* 

-hiCGLMtl/i'h^-hlSSL, GS L(C^x.£«&££j£U 3(7) 

ifi$:3>hn-;i/^- h • -fer h-y- N K5>f;n 2 c tcgy&ir £ D 

[0141] 

01 3li, 0 9 1 2 CD 3 T r . N AN D (C «fc »J Hff 3*l5A>f h#^CD 

[0 14 2] 

CD I^7"n «y ?P>JC9 1 ^-^©^^U-fe^/tC^LT-r-* ©^SH^ffiLS: 

-#cD_t#£&ff 
CD SU7"n >y ^ftco l ^-^co^u-t^i/co^-* fetg^s. 

co i ^-£/#co*^u-fe;wcs;$i2.tf 0 

[0143] 
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CD (DXMft b IC, ^D7^ ;* ^ U 12 # £ b T b i; ? 

, A>f h^"e(D^-^#^gix.tt"e^^vN 0 fit, ;Hh#Mt 

[0 14 4] 

Ht, 01 3 iC^^A-T 3 T r. 

[0 14 5] 

n v V fo(D l ^- i^©^*- # ic*f bT l EK^^M^ffi bi&f^ m3kMttJk&W 

[0 14 6] 

tEoT, Mill l^-^ft©£T<7)^-#£#£glA£l§£\ 0130«t 

*ffiu tits, #^&#timm, i ^-^^-©^-^ §:-sic#^mA-g>«A<z) 

[0147] 
[0 14 8] 

3©J:e>{C, ®1 3{Cj*tvW hWf-^t^IiMtH h# 



ffill^ 2003-3040833 



#2003-117290 

[0 14 9] 

(5) A>f t*«iMJMe2 

[0 15 0] 

A-T hit^i^2t-ii, 3Tr. NANDCfe^t, #£#|;*.tf>*fi&£ & 
[0151] 

^3fcA>f h»^«|7t.»^Brig3&3 T r. NANDO|@»^n»^©M^b 
[0 15 2] 

SnSSlRO^n^i'BLKi-j (i=0, 1, -n;j=0, 1, 2, 3) 
[0153] 

■f, Pf— y * B L K i F*KC#£LTV^ 0 *«^Tfli, l^-y^tf)*^ 
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[0154] 

Mrt&tcB:, i k (ktt, IE») ;Uh©^^ut^^f>««S4x4' 
lo^D^nr (rtt, iEiSC, r ^ k) A-f b<D* *E U t^feWrt 

[0 15 5] 

*>f >3> hD-;i/y- h • -fel/^r hy- h K5>f;U 2 c uo^m<D4 
-D(D-fU v V B LK i - j , BP1e>, u©3>hn-;i/y-MCGL (M- 

f 3-^1 2 aMn^f^-^l 2 4o®yo-y^LKi-j, SP*> 

, 1 &<DZ2 y h U —JVtf— hWiC G L (K-y) ICjtfJSLTfatt&ft*. 
[0 15 6] 

• hn-M- h K5>fA2 8 it. &?Uy>7B LK i - j izMfc L 
[0 15 7] 

a^r Fi/*##&, r ku^u^* i 9 &iatt^'Jf3-^i 2 a a 

Wf3-^2 9}CA*$*l5. f bt, ^'Jr3-^12aMD^rn- 
t^f3-^2 9JCJ:y, SjR$tlfc4o0^n-^BLKi-j0^ffl 
[0 15 8] 

-2) J: e> £W IT vnT % £ v\, 

[0 15 9] 

fit, *ffliT'ti, zruvvm&v. T-wmfr&is. m&&z*mg&&tf 
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Wte * - i?m%mZ.<®& & ft-t £ i±S r £ ^ s o 
[0 16 0] 

PROM0^-i;im#f («£&/L[mi$0 ^ixio 6 ®T^^i:o 

^T#;iSo 

[0161] 

E9 72rMHIl 2©it'li, 1 ^- VftO)?- Z *m%iWkXZ><D\Z k m©^- 

(1/k) x l 0 6 miZW,'p-?Z> a 
[0 16 2] 

', M*&tm£&##T*£S<i:e>{CL^S£#>, 1 ^-^#©-r-# 

i o 6 mx°mti 0 

[0163] 

0 9 73^01 2 ©M®^-^#£M/t 1. 7X10 4 @t^5. 

1. 3Xl0 5 ®il&U, 0 9 75MH12 

[0164] 

S*T% l x l 0 6 [!HC-r.S3£#-e£So 
[0 16 5] 



4 4 
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- h K^-f A* i mm^u -y^BLKi-j \%<Dny h n-frtf- hUCGL 

o 

[0 16 6] 

-D^y^yy^m^i 3ic^y^3ft£ 0 

[0 16 7] 

IT37> Kt-*3-#*2 6 lCA#£ft£o MPHIi&l 7lCtt, n7>Ffn-^ 
26©ffiMf, 37>F7-yf>f*-^l/i#CLE, f^y^^-^l/ff 
/CE, ^-T h-r^-^l/^#/WE^if<DM#^A77$tl^>o 
[0 16 8] 

[0169] 
[0 1 7 0] 

1 0 2 4 (2 1 °) *iifigt5. rtf>#-£\ 1 0 \£v hOD^T KU^tf a 
1, a 2, -alOCfcy, hD-;i/^- h^CGL$:Mt5ii: 

[0171] 

OrFU^al, a 2, a3tt N A N D®j& 3 0 - 1 (C A^J £ ft, n 
"?7Fl/^if a4, a 5, a 6 N A N D HISS 3 0 - 2 (C A^3 S ft, UVT 
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Fl/Xif a7, a 8, a 9, a 1 0(1 NAND0IH3 0-3KA*SnS. 
NAN D0S&3 0-1 <Z)ffi7jM#te> -Y 31-1 l/Tft#D£& 

y, NAND@|g&3 0-2©a}Mftt, ^>A-^3 1- 2&lflUT§fE 
NAND@»3 0- 3©fflMftt, ^>;1-^3 1- 3^1fiUf 

[0172] 

#^'Jf3-^PDiCtt, •etl-mM'&Sn^r KU^ffta l, a 2, - 
alO*«A*Sn*. fit, JBiRStlfe 1 o0D>?{Clt^^'Jf3-^PD 
i®{BM#D, E, F(D&tf±T "1" £&£o 
[0173] 

Ell 6tt, D-)f3-^RD i&?>**-f >3> hn-M- h • "feU* h^f- 
h Kv-f A i ©«^©-i^^lt^^o 
[0 17 4] 

D-?fn-^RDi tt, NAND0S&3 2&tf>f 3 3 £ £ *l £ 

„ yjrn-^PDiOffiMfD, E.'fH N A N D A* $ tl*. 

[0175] 

>=r> hn-M- h - -fe l/^ h^- h K9>f ^ i H #BttlIS&3 4M 
K5>f»i:Lt©Nf ^^jl/MOS h5>^^ 3 5 - 1, 3 5 - 2, 3 5 

- 3 frbmi&ztiZo 

[0 17 6] 

, Nft^il/MOSh7>^^3 5-l, 3 5- 2, 3 5 - 3 <D>f- V iZMM 
[0 17 7] 

£>ffi7J*&VB##JE«feV progtfttj, Nf^^jbMO S V^yV7.9 3 
5- 1, 3 5 - 2, 3 5- 3*^>^{C^S 0 M#^EIS»2 7{C^V^ 

T, SS ( = VCC) , CG ( = Vprog) , GS (=0V) #£f££*l£ 0 
ZLtHbtf^&S S, CG, GSH Nft^MOSh7>yx3!3 5- l, 3 

4 6 ffiSEW 2003-3040833 



#2003—117290 

5-2, 3 5-3$:lfibT, MIRU t> ft©* 4 y 3 > h □ -JVtf- bMC G L 
i&tf-fel/* h>f- MS&S S L i, GSLitC^$tl§ 0 
[0 17 8] 

IfiVB^iMVCCi:^ 1 ;, Nft^;i/MOSh7>^^3 5- l, 3 
5-2, 3 5 - 3 tf*ytf;MlZte2> 0 2 7 IC £ VnT, SS ( 

= VCC) , CG (=OV) , GS ( = VCC) #£j&£*l-£> 0 ^*l«btf)«&S 
S, CG, GSIZ. Nft^;bMO S h^>^*# 3 5 - 1 , 3 5 - 2, 3 5- 

3 fcMtfjLT, miRnVft&tJyny bu-jv^f- Mcgl i^tu^ h 

y-mSSLi, GSLiiCfeI$^ 0 
[0179] 

tl/^h^-hiSSLi, G S L i (COVMTte, ^<Z>^ ^O-^-f 
y>ft.&Z>f=.!b, *)HZffiik<mi$LV e r a # <b*l£ £ 1zl/*h4*- 
hifcgSSLi, GSLiCtfilt P^x^ttl/^h^-hlSSLi, GS 
L i y>f\Z j: Ve r a + a{C_L#-f£o 

[0 18 0] 

f-^l*ffitt, H?D-?(CMfSF7>f;nT'(t #ffiHJi&3 4 (7) 
ffiMfi V B ^iltfi V CCXiiVCC+a (ate, N ^ -V * ;i/ h ^ > V* z 
<DffimW±£Uie>m) £&>J> Nf**;i/MOSh7>^^35-l, 3 5- 
2, 3 5 - 3tf*yWMlC&Z> 0 fg# £j£[S{& 2 7 ICfc^T, SS (=V 

CC) , CG (= 0 V3G£VCC) , GS ( = VCC) #£j&£*l£ 0 Ztl^O 
tfiSS, CG, GStt Nft^l/MOSh7>i/X^3 5-l, 3 5-2, 

35-3 zmmLx. mmuyfo<D*-(yny bu-ji?- bmcGL i&tf-tz 

U^h^-hHSSLi, GSLiC€i^*lS„ 
[0181] 

ttU Nf^*^MOSh7>^*35-l, 3 5 - 2, 3 5 - 3(D>f- MCgg 
i&m&tf'EMjaZnZfcSb. Nf^*;i/MOSh7>^^35-l, 3 5-2, 

3 5-3ii, ;*7#U®£&£o ioT, #jg^n^ftc7)*>f Nn-;i/>f- 
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hSSCGL i&tf-feU? htf- bmS S L i, G S L i li, ^T7D-f-f>^ 
[0 1 8 2 ] 

#58#Dtf|*©-fel/* h^- bms S L i, GSLi{COVNT«> t 1 - 

^i^ffii^cvss (ov) feBJia-rscfc^tcL/T^jcv^ ^©^-a-, mx.i* 

, ^T©tl/^hy-h«SSLi, G S L i tlf ^SififflMO S h 5 > ^ 
[0183] 

anil i n9«icststi*tt»©^n*;^i:^3>Ni3-^- h K 

[0184] 

*itii, 1 □Cf%{C4o©yn>V^B LK i -0, BLKi-1, BLKi 
-2, B L K i - 3 tfM^tlS^lCOV^^f £„ 
[0 18 5] 

^D-y^BLKi-j (j=0, 1, 2, 3) f*JfC«. -t'tl^tl-fr^ri > h 
D bffiC GLi-O, CGLi-1, CGLi-2, C G L i - 3 &W& 

Vzfny hn-;i/¥- MICGL i - j (j=o, l, 2, 3)te, 
-t*i-eft:/ny * B L K i — j f^{CM2g$4xe 1 tf>f bftiEmfe (MZ.lt. 1 6 

[0 18 6] 

Vzfny h n-Jltf- Mcgl i - j it. -enfHt^> ha-M- h 

6 - j ^^>n>hn-;^- micgl i izmmznz* 

[0 18 7] 

Nft^;i/MO s b^yp** 3 6 - j -9-^3-^2 9 (C 

«fc UfflfflTSflS. ^3-^2 9 It. lofflNft^;VMOSh7>^3!3 

6-j d^n^) zmm^&mmzm bt^s. 

[0 18 8] 
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6-j (ftRXtt^T©^^) &£IR*S«fB«:f$fcitT=&J:^. 
[0 18 9] 

5 s - I^D ^^(JQSiR^n >y ^ B L K i - j tit N^-V*;i/ 
MO S h^>S/*X# 3 6 - j <Df- MCV pro g tfWMZ *l£ ^©N^ 

l k i - j b n-M- hSSCG l i - j iztemznZo 

[0 19 0] 

;i/MO S 3 6-j 0)¥- VKVCC-ftfiiffi-&*lZ>tz.&>. Z.(DN?-V 

>n> hn-;i/^- hiCGL i A^M^a>y^B LKi-j ^©tyn> h 

o-;i/>f- hicGL i - j izfcmznz., 

[0191] 

^-^^^ffiL^F. sg^o^ftcDM^ny^B lk i - j -e&±, N5 1 
•v*;i/MO s 3 6-j (Dtf- y\zv cci>mi]a'&nz>t=.®>. r©N 

ft^wo s h^ypx* 3 6 - j iot, 
W:«M«&vcc#*-f yny bu-frtf- bmcGh i «~> M1H ^C'y^BL 
K i - j rt©f^>>n-;i/^- hBCG L i - j lCfc3t£*l<5o 
[0192] 

-15. m#{nv fo<7>irM%l'fn v V B LKi - j T-te, Nft^;iMOSh7 

3 6 - j ©y- hlzmi&n$LtfPPl}UZtlZ>f=.&>. r©Nft^;i/MO S 
j p^©-9-y=r> h n -;i/>f- hiCGL i - j tt, ^D-^-f >^fKh&£ 0 

[0193] 

33T% S^n^cs^T^ yny ho —ji/*f— MICgl i (D\S.~Fiz 
&®.<DV7nybu-;\,>f-hMCGLi-jtfmmZftZ>o iot, 

, ^^mu^tc * >=i> ha-iif- hucGL i izffifem&tfmu 
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[0194] 
[0 19 5] 

fcfc, Mn->^©ti/^hy-MSSLi, GSLiU m$iuVft(D± 

X0)^U^ZB LK i - j JC^jUCfcoTV^S. 
[0 19 6] 

i2 I/* VMS S L i , GSLUC&, Nf t^JbMOS h7>^^ 3 5 

- l, 3 5 - 3 zmmvTmwn&xi$nmn&vcctf%ijiQznz> 0 ^-zm 

£B#lC«, ^n^W^^TcD^n^^B LK i - j \sJf- hUS S L 

i, GSLilCte, Nft*;i/MOSh7>^^3 5-l, 3 5- 3^1frb 
TVCC*TO$tlS„ ^-^fs^ffiUB^Cli, m%lUVfa<D±T(D-7U v V B 
LKi - j©tl/i' hUS S L i, GSLiClt Nft^ibMOSh7 

>^X#3 5 - 1, 3 5 -3 5:Ifibttgtfi:VCC^M$n§o 
[0 19 7] 

®18te, 014 1 703 T r. N A N D CM $ ft& /W b 

- * m % mx.mft<Dm 1 m * m v x v > & „ 

[0198] 

^ *y ^ate &f£^ -iz > x r > zf mmzuw* & . 
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[0199] 

<> IKn^MI!ya«y^BLKi-jfflf-3! ( l A>f h^iEgt^©-?- 
[0 2 0 0] 

o 

[0 2 0 1] 
[0 2 0 2] 

019tt, gl4M017©3Tr. N A N D fC^ffl 3 h#&©^ 
[0 2 0 3] 
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[0 2 0 4] 
[0 2 0 5] 

Z<Dm-&. i£^#ffiLifr#lC;}3V^l£, M1RU V ^(D^X<D^ U y Z B L K i 

LKi-j fc^MM^-So 
[0 2 0 6] 

#Mtf>#£&;ilMW, Ell 3©##mx.«r#icit^T, 
[0 2 0 7] 

[0 2 0 8] 
[0 2 0 9] 
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[0210] 

^It, *M"e«> *5A*|fiI©^n v B L K i - j CftaOi^SrttW 
, n^ia©^D*^BLKi-jli, -£tl-?tlMfcStf:c;^lCfeg£*l5 J: 

[0211] 

[0212] 
[0213] 

_tjZ&<Z><D©*#tft;t»fm, ffiJC&fBLfc 3Tr. NAN D<DU— K 

»fll<Dia»#J5RS:X* , r*ii:.K:.J: y H3i«rfg£ bfc„ 
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[0 2 14] 

(1) 

02 111 *»W:St>S3Tr. NAND©W^n«^0i^[i5:^ 
[0 2 15] 

I03Tr. NANDtt ±l<Z>J:e)tC, lo0^fUt;i/&2o©tl/f h 

«iS[*iB»$tife=i> bn-;^- hifeSi o aM^^'Jt^yi/^ l l iiicfc 

^T#^A:£faSC^;fcIE«£*i£t^y hilOb fc^LTV^,, 
[0 2 16] 

n^7-*n-#i2H n^, MP*k n> hn-;i/V- Mi o a £>5§}R&?Te> 
o hn-;i/^f- MS l o a fc^M^ti-S)*^ U -fe^tf)^-*-* tt> 

# ^ A i: tclgtt £ tlfe^- # ^ >y IkW-D -fe > * Y > <b > * T 

>^En&l 3 fCAASft*. ^A^rr-^l 4 tt, BP^, ^h*B 

L i ©jg^Srff e»o 
[0 2 17] 

[0 2 18] 
[0 2 19] 
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(2) ir;i/TW-r 

02 2&±. B2 l®3Tr. NANDO^^'J WU>fO«S:^lT^5. 
[0 2 2 0] 

j*^y-fe;i/T i/>ni, 7h 'J >y ^x^{cffiS$tife^i!c©-fe;i/rL- >y h*^^ 

ir h^f — h^S S L, GSL(t ^ ^ U "fe^/T l/>f JtlCiS O tf^EHCSi 
t>\ IfvhJIBLiO, • • • B L i 7 , BLj 0, • • •BLj7tt, ^^'J 

[0 2 2 1] 

l jz&ny hn-M- h^gc G L tcJ&IA3ti£ ;* =e y iz;wcia'R£n£f-*- 

) lo0^n>y^^t^„ 
[0 2 2 2] 

, BLil, • • • B L i 7 {Cg|$!£*l£ 81©^^'; ( 1 A-Y SC *fc 

»J, la®^D>v^BLKi«$tl, l^-^C^^'Jt;!/©^^, 8* 
tf>t?y h$8B L j 0, BLj 1 , • • • B L j 7 fCg^StlS 8 ^<e> * ^ y -fe ;y 
(iA-fh#) tcj:*;, io©yn>^BLKj«$tiS„ 

[0 2 2 3] 
[0 2 2 4] 

r=.*^V J bJUZMl>T. ny hn-M- h$|C G L ^OVfCfgjgL 
, h|gB L©m&£, 1 5 Vizmfe-fZo £ ;* =E V -fe;i/<£> K U>f 

(tfy hiM!) ©ir I/* hf- b b^yVT.ZOHVV h¥- bUS SL5;, ffi 
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[0 2 2 5] 

L£, l 2 vicSg5£-T£o r©^, t^vmuDny hn-;itf- b ZFisJ 

[0 2 2 6] 

z<D£?&m3kttitmm-t2>z.£iz£i). ^-t^^oiz. f-^«^M 

[0 2 2 7] 
(3) ir^^T^^HIl^ 

02 5li, H21©3Tr. NAND0t>^7>»©f^lT^S o 
[0 2 2 8] 

i?>*y>^'[E]i& 1 3 It. tf 7 MSB L i 0, • • • B L i 

7, BLjO, • • • BLj KDmumVWLOmy^yy^S/ A i , S/Aj 
£:> M£«&V e r a Srtf y hJ»B L i 0, • • • B L i 7, BLjO, ••• 

BLj iKtem-tzt-toommm K7>^^M9 £fr*>mmznz> B 

[0 2 2 9] 

t>X7>^S/Ai, S/Ajli, *^:V-tJl£mmiZ, mWLCD^Uy ViZ 
7}tffb*lT^£ 0 02 2©^D>y^BLKilCMlt> t>^T>^S/Ai 
tfWtVbft. B| 2 2 (D~?U >v ? B L K j iC^fffr IT, "fe > * T > ^ S / A j ffiM 

[0 2 3 0] 

t>X7>^S/Aitt, *7AS^>f >yf SWi&Ifllt, AW*** I 
/O • 0, • • • I/O • 7fCg^£*l3 0 *^Ajg^>f y^SWi tt, 
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i^mmm^c s l i tcj: vfflwznz* tr~. t>xy>ys/A j it. x^u 

SWj £M£fbT, X&±mi/0 -0, • • • I/O • 7{Cg^ 
3*l£ 0 A5Al^>f7f SWjit #^A;i#tf§#C S L j \Z £ y^^tl 

[0 2 3 1 ] 

tfyhJKBLiO, • • • BLi 7{Ci^$tlSilJ±h7>i/^^M9{i, 
*7AIM#CSLii;j:WJi$tl^. Mx-tf. M£B#, ^vA^fg#C 
SLitf "H" iZte&H. ¥v hBB L i 0, • • • B L i 7 lCgsM£ *l£lSffif 
ffih^>^;*#M9#;f >^fflUC&U, IfyMlBLiO, • • • B L i 7 fCi 
iffiVe r a#l^§, 
[0 2 3 2] 

tr-yMBLjO, • • • B L j 7 (C^M£*l£MN± h7>i?^^M9 ii. 

S L j # "H" ICJtfcSfc, If^hiBLj 0, • • • BL j 7Cii$nSM 
ffi h7>^^M9 > fcU, fcTvhiBLj 0, • • • B L j 7 IZffl 

[0 2 3 3] 

(4) ±y^ry^<D^M 

02 6tt, ®2 5 (D-teyXTy^mffi 1 3p*3©iZ>^7>7*S/A i <Z)#|&^ 
[0 2 3 4] 

izyTsTy-fs/A i — -%<Dmtitfi&Ji<DA±j£tez> 2o®CMO S^> 
A-^Il, I 2^e>*££^y^®i&2 1 ££#:i;-rS 0 ^ y ^EJi& 2 1 tf>^ *y 
^y-KQtt-, *7AlWX>f*;f SWi&gftLT, -r- * Affi*^ I /O ic 
SSKSftS. 7 7f ;-FQit t>^7>^liM®Nf ^^;i/MOS 

h7>i/X^M4 ilfcfy h^tfi^7>yffl©Nff*;i/MO S V^yP^ZM 

i s:»auTtf ^ h»BLi izmmznz. 

[0 2 3 5] 

Nf^^;i/MO s h^>^;*#M i , M4©gi;- F^tyx;- FN s e 
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nse^5„ t>^;-FNs ens elC(t ? U ^ -V - ^ffltf) P * -V *;i/M 
O S h7>^^M2 Xf^-yfflfflNftlMO S b7>^X^M3 

■V - S?fW»#-£ L o a d ICS^TffijtJIBISHciz:/*^ - FN s e n s e 

-^S0^M#DCBlcSt5VNT-fe>^y - KN sens e«tlf&titSo 
[0 2 3 6] 

?yTm&2 l©5»yf;-KQb (Cli, * L 1 ICg^T^y^y 

- FQ b SrgtftHWlcS^sm&JcrsfeAOU-fe^ MflNft^MO S b^yi? 

tcS^T^y^/"- KQ£&1WWC&iM&£*Sfc&<Z>y -fey FffiN^* 
MHOS N^>^*#M6#^M3*\,Sa 
[0 2 3 7] 

Dty hfflNf^^;i/MO S h7>^^M5, M6©HIV-Xii, -fe>X 
J - FN s e n s e<Z>*&JC<fc UfflM^^St >^MNf ^ *;i/MO.S h^>^ 

*M7 NftlMO S h7>^^M5, M 6 H&lZ^ y^HJ8& 2 1 CD U 
■fey NJBfcLTfcMV^ftS,, 
[0 2 3 8] 

;i/MO s h7>i>'x^t$t)tt)J; ^ u p^-v*;i/MO s h^>^^^"efeo 

Tt) «fcv>. 

[0 2 3 9] 

(5) m*m& 

[0 2 4 0] 
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#, l^TIt Wxxj t.it. T-*mgl&z.o>ttM£&&*^ U 1z)lizm 

[0 2 4 1 ] 

(D IEA>f y*©*^^*^ 

[0 2 4 2] 
[IS 5] 



iSJKBL 


Vera (15V) 


SSL 


Vera+Vth (17V) 


SIR CGL 


Vss (OV) 


mm GSL 


Vss (OV) 


*P»1R BL 


Vss (OV) 


#iStf! SSL 


Vss (OV) ' 


#iS*K CGL 


Vss (OV) 


Hmm gsl 


Vss (OV) 


V-*iBlSL 


Vss (OV) 


P^iJUP-well 


Vss (OV) 


N^i;u N-well 


Vss (OV) 


P»*5 P-sub 


Vss (OV) 



[0 2 4 3] 

M£B#{C&, ^5lc^-TJ:e>fc, ^X(Duy b u-Jltf- bM (1«CGL, 
MCGL) %LZf±T<DV-xmiZ \sV btf- bM (S«GSL, MGS 

D «, o vtctajesfi*. mmstntvvbMk (s«bd ic'tt, m*«fiv 

era (Kx.ll 1 5 V) ig^£*l£ Kl/>f >ffl-fel/# h4*- h 

IS (MSSL) fCli, Vera+Vth, fx.il ,1$ 1 7 V^x. <=> V 
thlt K W ym-te\y# btf- b b^>i?X$<Z>mmm&.X*2b2> 0 
[0 2 4 4] 
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cfcoCf-So lot, aMRS*l*lf'y MR (iHBL) 8xm (mtt, 
[0 2 4 5] 

miHZftt~ I/* h^*- (jS^S S L) ^Vera + Vtht: 

[0 2 4 6] 

te*JEE# A IC & -5 £ £ & Ut^S. 
[0 2 4 7] 

[0 2 4 8] 
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me: 



"o'm^^nomm bl 


Vss (OV) 


W&frM±<DmiR BL 


Vcc (3V) 


mm cgl 


Vpgm (15V) 


mm ssl 


Vcc (3V) 


mm gsl 


Vss (OV) 


imm bl 


Vss(OV) 


#mm cgl 


Vss (OV) 


#mm ssl 


Vss (OV) 


GSL 


Vss (OV) 


V-*I£SL 


Vcc (3V) 


P^iJU P-well 


Vss (OV) 


N^iJU N-well 


Vss (OV) 


P*tE P-sub 


Vss (OV) 



[0 2 4 9] 

^n^AT-*-*^:, WZ.\*s @2 5©f-i<AffiiliI/0- 0, • • • I 

cA^n^z^-^d:, A^AMf^csLi, csLjCiUM^tifey 

[0 2 5 0] 

cgl) it. oyizmfet*nz> 0 mmzfrfr h>y- 

SSL) te, tit&Vcc »3V) »Cfl83£S*l, #»«l©Kl/>f> 

flW-fel/^-h^- hi» (^MSSL) tt, OVtC^Stl-So ^T©V-^<W-fe 
(S«GSL, MGSL) 0VlC|g^$tl^ o 
[0 2 5 1 ] 
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[0 2 5 2] 

"0" mg&frZftoMMZnf-^ v hM CMiRBL) tctt, ovm^n 

iz&. nmm&v c c (mah »3v) *^^.^ti^ 0 "o" 

3Tr. NAND0t;i/h7>^^©7n-rY >^-hfi(Ct? 

3Tr. NAND©t;i/ h > # ^(MMffi (m*^JCO 
[0 2 5 3] 

#m$l<D¥v (#MBL) fCtt, 0 V P^Ofcf 
v MR (#MBL) Mill /W h#&<BS£iM.<B*Nfci:fce>fcv^ 

[0 2 5 4] 

«R (liRCGL) IC, ^n^AlfiVpgm (Mx.li. $S[15V) £^X.££ 
[0 2 5 5] 

^U-fe;i/-eii, hu-jitf- bB (SI^CGL) tc^a^AS 

ny h u-;]sf - htiii^i^iaot, v p g mx & £ -e_tl?-t-£ 0 

[0 2 5 6] 

u>^m-e&u, vpgmx/3, hp^,, mf*&&mitm& (^v*nmm 
iiovii^^fc^ b^yt?**(DMmmmz. ji<z>£££& i j, "i" 
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[0 2 5 7] 

g&&m±m&. mt>. mi o vt^s^, 7n-fo^-hiitf^ 
borate iff ^n^Af-f ( tt i" x« "o- ) & 

[0 2 5 8] 

ISLSfllfiVcc »&3V) tbt^^cotl v-x#Hzl/*h 

£ A° > J* ;i/ - iftf '14 £ |Bj_t $ i± -5 &) T & £ . 
[0 2 5 9] 

[0 2 6 0] 
[*7] 



"o" is^m-rs^ bl 


Vpre (2V)=>Vpre (2V) 


"1" sg^tti-rs^BL 


Vpre (2V)=>Vss (OV) 


JSiR CGL 


Vss (OV) 


StR SSL 


Vcc (3V) 


mm GSL 


Vcc (3V) 


3t=»# BL 


Vss (OV) 


^iMIR CGL 


Vss (OV) 


#mw ssl 


Vss (OV) 


GSL 


Vss (OV) 


V-^^SL 


Vcc (OV) 


P^iJU P-well 


Vss (OV) 


x-»U N-well 


Vss (OV) 


pmm. p-sub 


Vss (OV) 
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[0 2 6 1 ] 

J ?^;i/MOSh7>^^M2tCj;U, ^'Jf t-«Vp. r e (WAH Jft 
2 V) (C|g^$ne o 
[0 2 6 2] 

KU>f>ltl/^ N>f- h&g («*S S L, MGSL) iMVc c ( 
»3V) tC^^S. 
[0 2 6 3] 

■fe;bh^>j;^*(OBHiS£Ett, ro" «J»©#-&K:tt, IE, " l " #J!8<z>* 
^jctt, rfiT*&£ 0 zotctb, m%lZftt=.nybn-j]stf-bm (I^cgl) 

CSitfiVss (0V) S^tlfc^vM (IliBL) 

[0 2 6 4 ] 

it, ^'Jff-^Vpre^^gHlfiVs s iZ^jft Z> 0 
[0 2 6 5] 

#)> ^&LiH£ (Read Disturb) CiltMm&iSril^te. 
[0 2 6 6] 

-fizm^-w,^ z. HT*% & tmz. i s<~-yft<DT-% z-zyxry^izmfrm-? 

[0 2 6 7] 
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aill# 2003-3040833 



#2003—117290 

[0 2 6 8] 

T©*7MWCSLi, C S L j ZMMftm ( "H" ) iZttlit. ^-^ 

ii7Aiiiffc s l i , c s l j zmuivim ( "h" ) jc-r*u*, /t>f nib* 

[0 2 6 9] 

e>tCLfe*\ ^8 IC^-T J:e>lC, ^^.^ glC^tPfi;i/ (P-we 1 1) 
&tfN^n:;i/ (N-we 1 1) IC, ^StfiVe r a (Mx.lf > il5V) 

[0 2 7 0] 
[^8] 



mm bl 


Vera- Vfb (14V) 


B$ SSL 


Vera (15V) 


ilttf! CGL 


Vss (0V) 


iMtf! GSL 


Vera (15V) 


If SIR BL 


Vera- Vfb (14V) 


ssl 


Vera (15V) 


If JSiR CGL 


Vera (15V) 


IEjMIR GSL 


Vera (15V) j 


V-*i!£SL 


Vera- Vfb (14V) 


P-^i^ P-well 


Vss (15V) 


N^x;u N-well 


Vera (15V) 


P£4§ P-sub 


Vss (OV) 



[0 2 7 1] 
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mSX'lt, ^T^^^Ut;!/^, m— ©P^x;i/ (P-we 1 1) RtfNVx. 

;u (N-we i i) puzmnznxit^&z. t Zftmn-tZo 

[0 2 7 2] 

m27\ZB-t&Ol^ 1 ^->^-#iCWU ^D^y^riltC, P ? x 
;b (P-we 1 1) &t>*N«?o:;i/ (N-we 1 1) *mVM£, WZ-lZ, 
tlfeZfU V ?#@2S3*l£ P ^x;i/ (P-we 1 1) &tfN (N-we 1 

[0 2 7 3] 

Vf bti, PN^-&lCj;3mjE|i$T#£;Ei*LTV^ 0 
[0 2 7 4] 

z.z.r-iz. mm-t&o 

[0 2 7 5] 

[0 2 7 6] 
[^9] 



mm bl 


Veral (10V) 


mm ssl 


Vera1+Vth(12V) 


mw. CGL 


Vera2 (-5V) 


iStf! GSL 


Vss (0V) 


^Stf! BL 


Vss (0V) 


IPiStf! SSL 


Vss (0V) 


CGL 


' Vss (OV) ; 


imm gsl 


Vss (OV) 


V-**§SL 


Vss (OV) 


P^xJU P-well 


Vss (OV) | 


N^xJU N-well 


Vss (OV) i 


PmWi P-sub 


Vss (OV) i 
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[0 2 7 7] 

L) &tf£Ttf)V-*{&J-fe 1st bf- bffi (WSL, MGSL) it. 0 

vizm^n^o mmznt^v bm (s«bl) ve r a 1 (mx.it* m 

10 V) iCfg^Stl, 3g^Stlfcn> hn-;i/^*- h» («GL) tt, Ve 
ra2 (ffilAtf, I9-5V) fCggJg^tlSo 
[0 2 7 8] 

58&3*lfc KU>f ym*.\s* b?~ bWt (S^SS L) fcfc, Ve r a 1 
+ Vth, J»l 2 Vtcgg:^£*i£ 0 Vthli, KH>«tl/^hy- 

[0 2 7 9] 
[0 2 8 0] 

JB^Stlfc KU>f >flff-fe btf-bM SL) #Ve r a 1+ V t h 

[0 2 8 1 ] 

[0 2 8 2] 
[0 2 8 3] 
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"o M »a**fT9a«BL 


Vpgm2 (-5V) 


mv<*m±<»MiR bl 


Vss (OV) 


m*R CGL 


Vpgml (10V) 


MiR SSL 


Vss (OV) 


SHIR GSL 


Vpgm2 (-5V) 


BL 


Vpgm2+Vfb (-4V) 


CGL 


Vss (OV) 


SSL 


Vss (OV) 


^SiliR GSL 


Vss (OV) 


V-**gSL 


Vpgm2+Vfb (-4V) 


P^iJU P-well 


Vpgm2 (-5V) 


N^iJU N-well 


Vss (OV) 


P&tE P-sub 


Vss (OV) 



[0 2 8 4] 

yn^Af-^tt, Wx.lt. EI 2 5®f-^AMi /o • o, • • • I 
^^AT-'-^ti, A^AlMf CSLi, C S L j (C J: UM^tl^ 
[0 2 8 5] 

sl, mssD », g^&m&v s s (ov) jciajesft*. *3i^©y- 
x{Htfiz i/^ hf- hm (#shgsl) ovtcig^sti, mnznfj-x 

(MGSL) Vpgm2 (M/ltf, 5 V) JCfg^ 

[0 2 8 6] 

fit, »*£*l£fc:*y h?£ (MBL) &C*fLTli, ^n^i^-#lC/& 
CT, J^Ttf>«&#^x.e>*i£ 0 ^^T% «?£*i£t:*y hM( (SI^BL) IZ]£ 
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[0 2 8 7] 

"o" mz&&zftom${2n&tfy hm (s«bd &c&, v Pg m2 m 

(SliBL) {Cli, ^ifc*&Vs s (0 V) ##X.<b*l£o 
, #M©i^>y hlg («BL) lc&, Vpgm2+Vfb ,^J-4 
V) #-£x.e>*l£o Vf bii, PNg^C ££*jBEP$T3-e&3o 
[0 2 8 8] 

z<D£o&m&mmz&^T. mn^nr=.ziy hn-;^- his (i^ggl 

) ic. ^n^MfiVpgmi (M/U£, iiov) £-^x.££, "o"#£ 
&<^©##£&&^£;ft£*^y 7D-f^ y>f>f- hmmt^v 

[0 2 8 9] 

^Uir;i/Ttt, «$tife=r> hn-M- Sifeg (SI^CGL) c^n.^^Ai 
ny h u-)itf- Mft^gl^Ciot, V P g m l x /3 £-e±#-f 3£#> 
[0 2 9 0] 

#m$i<D\f v Ym (MBL) IC^M^ti^^S^cD^^U-fe^T-tt 

, wz&&m±<D*^viz;i£mmiz. ±;isb^yyxz<D^v*jin&t>K m 

i:^^^;i/f!^ci:(Dr^(cM^^^-&-r. 7"o^7Af-^ ( "i" xte "o 

[0 2 9 1] 
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JKSLS:, Vpgm2+Vf b jJ&-4V) £LT^6tf)J£, V-*{ffiI 

M bf- h h^yV^ZViiv b*7#'f4£ft_t£i±, #j±$tife^-v^;b 

&C J: £ 7 \° > ^ X ;U - If ft £ ft _h $ it & * T* & 5 . 
[0 2 9 2] 

1 **3-%.Z>&oKhfctf. mi 1 (Cat 1-^-3 IC, MxJ£> 01 tc^i-p^i;b ( 
P-we 1 1) XtfNtfx;!/ (N-well) C, MfiVe r a 1 (M>ll£ 

[0 2 9 3] 

cam 



5S#? BL 


Veral -Vfb (9V) 


St#! SSL 


Veral (10V) 


mm cgl 


Vera2 (-5V) 


Stiff GSL 


Veral (10V) 


BL 


Veral -Vfb (9V) 


IfSlR SSL 


Veral (10V) 


CGL 


Veral (10V) 


GSL 


Veral (10V) 


V-*I&SL 


Veral -Vfb (9V) 


POi^ P-well 


Veral (10V) 


N ^ i ;u N-well 


Veral (10V) 


PXtS P-sub 


Vss (OV) 



[0 2 9 4] 

Ml lt'lt ±X(D*=EV-t)ltf. m — (DPV^Jl (P-we 1 1) &t>*N f? 

jLji (N-we l l) Wicfe»£*iT^£r £.*mWihLirz> 0 

[0 2 9 5] 

m 2 HZjjk-t J: o IZ. 1 ^-^-#&CWU ^"ny^r^tC, P^x 
;i/ (P-we 1 1) &tfN?ai;i/ (N-we 1 1) £fgtt*U£, $f;U£, 
flfc^Py *#mg£*l£ P^a:;!/ (P-we 1 1) ^Lt>*N^ai;i/ (N-we 1 

7 0 2003-3040833 



#2003—117 290, 

[0 2 9 6] 

[0 2 9 7] 

[0 2 9 8] 
[|g 1 2 ] 



iMft BL 


Vera (15V) 


iSiR SSL 


Vera+Vth (17V) 


iMtRCGL 


Vss (OV) 


SttR GSL 


Vth (1V) 


BL 


Vss (OV) 


*JBW SSL 


Vss (OV) 


#3UR CGL 


Vss (OV) 


GSL 


Vss (OV) 


V-**£SL 


-Vs (-0.5V) 


P^xJUP-well 


Vss (OV) 


NOdc/U N-well 


Vss (OV) 


P&« P-sub 


Vss (OV) 



[0 2 9 9] 
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[*13] 



mm bl 


Vera (15V) 


miR SSL 


Vera+Vth(17V) 


mm cgl 


Vss (OV) 


MIR GSL 


Vss (OV) 


imm bl 


Vss (OV) 


nmm ssl 


Vss (OV) ; 


f EiMIR CGL 


Vss (OV) 


imm gsl 


Vss (OV) 


V-^iHSL 


Vss (OV) 


P^iJU P-well 


Vs (0.5V) 


NO x)\s N-well 


Vss (OV) 


Pg*£ P-sub 


Vss (OV) 



[0 3 0 0] 

BP -5, i5©fMT?^S. 
[0 3 0 1] 

*i 2T*ii, aiRsnfey-^wtH' h^f- his (I«gsl) ic, v t h 

Oft IV) *5-X, V-*i»S LtCWu -Vs *&-0. 5 V) 

TV>£. ZL*UCJ:»J, FN h>^;i/*^£(C*P^T> 8RIE?L$£A#$8£ U i?;i/h 

[0 3 0 2] 

P^xMlcP-we 1 UC, Vs 0 . 5 V) i# 

[0 3 0 3] 

r©<fce){c, -fe;i/ h^>^;*#0>y-;*&, -o. svggc^u xti, 

Ptf:c;i/««P-we 1 1 £, 0. 5 VSSlCfg^fS r tC J: y , iE?L(Z)#§^ 
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[0 3 0 4] 
[0 3 0 5] 

[in] 



mm bl 


Veral (10V) 


ilifl SSL 


Vera1+Vth (12V) 


iMiR CGL 


Vera2 (-5V) 


m*R GSL 


Vth(1V) 


*»tf? BL 


Vss (OV) 


^JIliR SSL 


Vss (OV) 


CGL 


Vss (OV) 


^iM*R GSL 


Vss(OV) 


V-**fcSL 


-Vs (-0.5V) 


P^7x^P-well 


Vss (OV) 


N^iJl/ N-well 


Vss (OV) 


P**£ P-sub 


Vss (OV) 



[0 3 0 6] 



mtl#2 0 0 3 



-3040833 



#2003-117290 



mi 5] 





Veral (10V) 


iMIR SSL 


Vera1+Vth(12V) 


mm cgl 


Vera2 (-5V) 


GSL 


Vss (OV) 


BL 


Vss (OV) 


lEiltflSSL 


Vss (OV) 


CGL 


Vss (OV) 


GSL 


Vss (OV) 


V-**gSL 


Vss (OV) 


P^xJUP-well 


+Vs (0.5V) 


N^i;u N-well 


Vss (OV) 


! PStSP-sub 


Vss (OV) 



[0 3 0 7] 

m l 4 Mm l 5 tt, ±«R<Z>lEil/'W T^&Mv^»^tcfe»*«ffiM«, HP 
[0 3 0 8] 

mi 4-e«, i^nty-^iti/? by- h$K (Mgsl) iz. vth 

(»1V) V-*MSMC«, -Vs (HAH ift-O. 5 V) 

^ y v * $ <DMmmj±<Di&T (n^-ottm) tfinastis. 

[0 3 0 9] 

*15T?», P^i;«P-we 1 1IC, Vs (#JiH mo. 5 V) 
*.Tv*S. rfttcfcy, FN h T, SSIE?U£A#*&£ U -fe;i/ 

[0 3 10] 

^©£e>&C h^>:?X#(Z>V-;*$:, -0. 5Vg|£K:&j£U Xtt, 
P>?i^«P-wellS, 0. 5 VSSJcag^-TS 3 hlCj: iE?ttf)#g£ 
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[0311] 

(6) h*£SW.»fis 

[0 3 12] 

02lM@26©3Tr. NAND^ffl^^i^ M^H ##WC;J3^T 
»WLfc^>f h##&*ifrf^ BP "5, Hi 8&tfHi 9Kia**/W HM8I*J& 

[0 3 13] 
[0 3 14] 

02 8H @2.lM026©3Tr. N A N D KMPS £ ft & M V ^^L(D^ 
[0 3 1 5] 

CD TO^D^^{C^i-€>-fe>^T>^{C/W h-r-* (^D^Af-^ 
) Sr5«yft5. 

[0316] 
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[0 3 17] 
[0 3 18] 

remote, #«K:J:*ui, i/a^^E'J h|w|-©ynir^T*^-e#> 

[0 3 19] 

(7) mmw 

PAT. *$&W<D&Uzmt>Z> 3 T r. N AN DO&flHUco VNTM!i-£o 
[0 3 2 0] 

EI 2 9tt % 02 103 T r. N A N D (D * =E U M )IT V 4 1 1 (Di&COmZmV 
[0 3 2 1] 

IH 2 2&£>*EI2 5<Z)M"ei±, tfvy h^B L i 0, • • • B L i 7, BLjO, 

• '• • B L j 7 IC, M^m^V era WtSfcft® h5>^^M9 

L> M£*&V eralt t'y hififtB LiO, • • • B L i 7, BLjO, • • 

• B L j 7 N#feT% iz;i/h -7 Kl/>f 

[0 3 2 2] 

y-^SLi, s l j u y-xHSLi, s l j ic, M3«m&v 

era SMtSfeft© H5>^^M9 SgKLT^S. dtUCj: U, 
feVerait V-**RSLi, SL j &lftlT, ;H hffit', -ZJlb^y 
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[0 3 2 3] 

1 K- Z^VMfrOo^. 8$©(f-y MBLi 0, BLi 
1, • • • B L i 7lCg£M£*l£ 8l©^ ; E'Jt;b (1 hft) tC<J:»K lo 

iBLj 0, BLj 1, • • • B L j HZmmZtlZ ' 8m<D * =£V (UH 
bft) (C£U, looyn*^BLKjtfiiSS*i4. 
[0 3 2 4] 

^n^?BLKjrtffl^^>jt;i/}:tt, ^*i(c. y-Xttis l j jWRttsti*. 

y-XlSLi{±, ij^AMX^^fSWi^lfilt. Vera«$tl 

t, ve r awmb&ti&m&m+iz&mzti&u 

[0 3 2 5] 

fit, 3>hn-M*-hf|CGL 
[0 3 2 6] 

03 0 (lEA^f 7^®*ftffl) ic^-tj:e)ic, m*^c«, sg^sti 

fc^ViZvJWC^fLT, 3>Kn-^-Nj|CGL©Sfi:&, ^OVtcfg^L 
, V-xHSLCifif?:, H$ 1 5 VlC|g^-rS 0 X^V-teJbW-XW ( 

y-XMD h^- h V^yVT.tKDM btf— bMGS $J 1 

[0 3 2 7] 

M^ti Ei3i ge^/w y*&teM) tc^-r^stc, m^tcii, 3 

(y-^»«) h>f- h hJ«G S L 

&ji 2 vjc&^fs. r©B£, **v-t;ir<Duy bu-jvtf- bk.V-MM 
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[0 3 2 8] 

[0 3 2 9] 

5~3tl 5 fcjgja^Sr £#T?£5o 
[0 3 3 0] 

<BU d^CD^C^T, fM/^BLj & ri^/^SLj fC 

^>L, rM/^IisSLj £ rM/^GSLj ic^A, r^/#^ 

KGSLj & fM/#MSSLj JC^x., ry-^SLj £ r^y h« 
Lj {C^*.£ 

[0 3 3 1] 

(8) j&mm 

#CtC, #2PJ!(Z>WcW;b£ 2 T r . NANDM3Tr. N A N D fCBB^-f £ 

mm* * y ^ * ^^s/^a^wco vx-cm^t- s. 

[0 3 3 2] 

*it*, 2Tr. NANDtlt 1 fitf) ;* V iz;i/ t. 1 ffi<D1Z 1/ ^ h h h 
'yyV** hflMijaStu WSKT^-fe^sSfc^, NORM 

[0 3 3 3] 

2Tr. /3Tr. N AN D<Bj* ^ y ■fe^&tf'fe h^- h h ^ t* 

, nand177^ syj-^^e y <£>*^y -tr;b;&t>*-fe h^f- h h^>2?*# i: 

2Tr. /3Tr. NANDlt N A N D§?7 9 *V 2/ * ^ y £ R — -fu 

t^t'M-et^fe«), cities: i^ry^"wtc?s*-r-sr 
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[0 3 3 4] 

i^^EU, 2Tr. NAND, 3Tr. NAN DJUTfU i? y 9M%k<f)0 %(D'pt£ 

[0 3 3 5] 
® 2Tr. N AND 
Jf,-2Tr. NANDJCo^TfBf#lC3iW"rS. 
[0 3 3 6] 

*^i^tl§lTr. ^>T^T?*>»;. "0" "1" ©Mffi#*?&#JCiElC 

[0 3 3 7] 
[0 3 3 8] 

:/niZX^£&#/?g£IB0Sfc£t±, NANDI777 S/a^*eU fc^ST?* 
Sj^tc&s. o^U, t;i/a-*;Mt N A N D -tfrz.— v h (D* ^E U 1 

[0 3 3 9] 

2Tr. NANDT'it ;* ^E U iZ^MC^N"^- # F 

n h>*)inmz£*)ij\,\ mm* m&vtm ( -i" «») 

[0 3 4 0] 
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t£oT, 2Tr. NANDtt, N O Rf7 =y V V a ;* =E U tCirfc^. #£&#iB# 

£ © #U * & O 3 H tC & £ o 
[0 3 4 1 ] 

2Tr. NAND&, N A N DM7 =y y i/ n ;* V ^ 3 T r . NAND 
[0 3 4 2] 

fiPt>> 2Tr. N ANDTfi, *y ^ U > **(C J: »J #£&^*t±«&££ 

40 ft©;*^'; iz;wckfc, iyib, 7n-fo^-Micf©if» 

tl 7j fRK5D«#^#M -5 o 
[0 3 4 3] 

2Tr. NAND1 N A N DM 7 9 >V V =l * ^ >J ^ 3 T r . NAN 
[0 3 4 4] 

im i «] 

03 2l±, *^0B(OM^cBB^•i>^i«^ ; E , J^^^ , ©lllM$:^LTV^^ o 
[0 3 4 5] 

^y^AfttCte, NAND««, 3Tr. 2Tr. iWOi/"^7i 

«#Si*3ft"<6. N ANDfif*Dc(Cte> NANDI777 ^ U 3^ffi*S tl, 

3Tr. flgtlCtt, 3Tr. N A N D *l, 2Tr. flfi|5c{C&, 2Tr. 
N AND#f3g£*l5o 
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[0 3 4 6] 
[0 3 4 7] 

3Tr. Mt£<DfflmizmWizn2>-K>x7y7mmz. m^m^m^t i>x<d 

[0 3 4 8] 
[0 3 4 9] 

r. lTO2Tr. M-^ CIElift[lIg& : &i!gtf -5 <fc 5 IC LT =fo <fc V* & 

[0 3 5 0] 

T 1 -^ $:ia'lt-rS^-f £ IT^Mt^ 3Tr. «l*fCZ>3 T r. NA 

[0 3 5 1 ] 

2Tr. fI^I^©2Tr. NANDit M*J;£, S&#MJ& 2f<0 fctotDr- # 
?:IHit^ROMhUtftMT'tS„ n^^y^M^clCtt, CPU^ ECC (i 

[0 3 5 2] 
[0 3 5 3] 
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P Si/ij3>M (p-sub) ll-lfltCtt, nS-)iiHi (Cell 
n-well) 1 l-2&tfpS9i;i/« (Cell p-well) 11 
- 3 frt>MmZtlZ>^tD*PZ>#-7JVV^)lM1&. n§3?x;t/M^ (n-we 1 1 
) 11-4, ifetttC, plfiMi(p-well) 11-5^JS$*IS. 
[0 3 5 4] 

^^I/^xJUilt ^^U -fe;i/Tl/>ffI^W, BP^, NANDli«c, 3Tr 
. «c&£>*2Tr. fI^«iC@Bg$tl^„ n§?^^;bM^l 1 -4S:^p§i!^i 
;b«l l-5tt r NANDm 3Tr. IW2Tr. fHUcfCStt^Mia 

[0 3 5 5] 

11-3 f*J}CfBtt£*l£ 0 nS-?x;i/«l 1 - 2&tf pM^x^l/M^l l - 3 
[0 3 5 6] 

PSi/'j3>i«(p-sub) l l - l F*j{c?£j&£*i£c *2i«fev 
c cM$ti5®fJEpfY^;bMO S nS^x^/fi (n 

-well) ll-4WtC^S*l, tltSV c c^PPia^tlS<gmj±n^^ 
^;i/MOS pI^xMf (p-well) ll-5rtKl^fiJt 

[0 3 5 7] 

NANDf«, 3Tr. «TO2Tr. * ^ >J -fe;VT U>f ZMf&?Z> 

[0 3 5 8] 

i3 4[t NANDff^ 3Tr. m&&& 2 T r . M®(D * =E V ■£ J17 U ^ 
[0 3 5 9] 

NAND«u 3Tr. M&tf 2 T r . ;* ^ U iz;bT 
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[0 3 6 0] 

pii/'j3>iti 1-1 i*i&c&, n^^Mi^ i 1 - 2&z$pmv 3i;im 

[0 3 6 1] 

N ANDfS^ciC^VNTtt, ltt^J^$tlfe4o©^^Uir;i/M0, Ml, M2 
, M3^> vmy^JiMi&i i - 3 foizmmzftSo 4o©^ ; E'Jt;i/M0, M 
1, M2, M3ii, ttl^tl. t^jl/MOS ^ 

7n-f-f>^-M|FG^a>hn-;^-hiiWLO-o, WL 
1-0, WL2-0, WL 3 - 0 frioftZXZ y V >f - h £ "T 5 „ 
[0 3 6 2] 

E^Jii^iflfci^yt^MO, Ml, M2, M3^e>4l,NAND?!I©-S 

tci*, 1 1/* h^f- n h^>^x# s i tfmmzn. f©«{c(i, -feix^h^f 

- N V^yVTs* S 2#g^£*i3o tU7h^-hh7>i/"7^Sl, S 2 
, Nf f ^MOS h7>i/'7^^?)MS^ ^^U-fe;bM0, Ml, M2, 

, SGD-0$:ttS o 
[0 3 6 3] 

NANDtM-«yh«, HP^k "fe W h¥- h b^yV*& S 1 (DfafflL 
M (FI/-f>«S) Hit n^^^b^^CBl^lfilt, 3Sl*#;i/ 

@B^JSM0ic^M$4x€>o H i * # ;i/iB^IMM o it. try^^v 

fill, t^y MSB L £ LT©^2 ;* ZJim^MM 1 tC^M$tl-5o tfy hi&gB 
[0 3 6 4] 

Ji (v-*MUi) i5(t a^^n^ycBaMut, v-*isc- 

source t. L>X(DW> 1 :* # ;i/IB;SSJIM 0 (Cg£M£ V-X^C- sou 
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[0 3 6 5] 

n^i^lt (Cell n-well) ll-2(t n MMtJS 1 6 *m 

ait, c-p-we i lm&ggjg^i 8izmmzn. vwty^iimm (ce 1 

1 p-well) ll-3lt vm&mm l 7 £MfiLT, C-p-well 

«n-3tt, mmmzmfet$tiz> 0 c- P -we 1 nfirai 8«, ?x 

[0 3 6 6] 

- y ftf— F G, n > H □ —)\>>f— hiiWL 0 — 0 , WL 1 

-0, WL2-0, WL3-0St>'tU^h^-hiSGS-0, S G D - 0 \% 
, 4? U >>U =r>fre>«J&£4T,£o f lMf 

2^3fji/ffiiiMo, Mia. r;i/^-^A. ag, rtl^CD^^if^ 

[0 3 6 7] 

3Tr. N A N D fH^c fC £> V ^ T l£> 1 m<D* =E V iz;i/M 0 i>\ p M >7 x ;i/fif 
1 1 - 3 ft&ClBS$;ft,£o ^^E'J t;i/M0 tt. Nft^MOSh7>^X^^ 
fro, 7n-r-f>^-MlFGi:3>hD-M-hiiW 

[0 3 6 8] 

5>^^S1, S2it Nf ^^;i/MOSh7>^^^^e)M$tl, ^€'J 
[0 3 6 9] 

3Tr. NANDt;i/l->y hffi-^ BP*», -fe 1/ V V >f - V V ^ > # S 
KOfiSM (KU>f>ffc*Jl) 14 11 3>^n^7^CBUlfilT > ^ 

i * #;bga^MMoic^$g3;ft£o ^ i * # ;biB^«M o my*?*?? 
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[0 3 7 0] 

3Tr. N ANDiz;bn.- y h ©ftfi^e, HP*>, t 1/^ h^f- h h7>^'^^ S 
2<BJ£«« (V-*fi£ifeJB) 15 11 3>^f^ h^^CB 2 SrSflLT, V- 
sourcei: lt©^ 1 * # ;i/S!!RJVM 0 ft*. V-X*C 

-sources, y-X«(£1||»lffl»fctfcttSftS D 
[0 3 7 1] 

nS>?iM«(Cell n-well) 1 1 - 2 j&tf p x/l/flg« (C 
ell p-well) 11-3U, NAND«*i:B«li:, m&tBJfei&l 

it, ^a:;bmfi«!i»iiia»c^$fts. 

[0 3 7 2] 

7a-f-f y*f¥- htlFG, ny hn-M- NSiWL o^'ti/^ h 

£ft£„ ^iM2^^;«fM0, Mitt, ^Jx.H 

, ft, Zlft if 7^fl|j&£ft 5c 
[0 3.7 3] 

2Tr. N ANDH^Kfc^TH 1 M.<D* ^ U -fe/l/M 0 ,pfi9iM« 
1 1 - 3 F^tC@Hg$ftS 0 ^fiJt^MOtt, N^*^MOSh5>^** 

fb#j&£*u fro, 7D-fo^-hiiFGt3>hn-;i/^-hitw 

[0 3 7 4] 

■fe h^- h V=yyV7.Z S 2 Nft^;i/MO S N9>S?^*^&II«S 
ft, ^^U-fe^MOtCaSiK^Sflljt. HPt>, 7s* v 9?- hmm<D-Z I/* Yf- 
hiSGD^t§. 
[0 3 7 5] 

2Tr. N ANDt/H- y h<Z>— Sg, fiP*>, )l =E U 0 OjfcjRi (Kb 
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oizmmznz. tfc m 1 * * jimmmu o it. \±y-f^?v 1 $:ifiiT, 

[0 3 7 6] 

2Tr. NANDtjH-7 h CDftfii^e, HP*>, M U V V >f- V V =7 > % S 
2©ra« (V-^M^) 15lt ny$V h7"7^CB 2 5rMfiLT. V- 
XS&C- sources LT<Z)|g 1 ;* # ;H3$g«M 0 &Cg^£ *l* , V-XifcgC 
- s o u r c e tt, V - *«&fMIIJl&fCMM£ *l£ „ 
[0 3 7 7] 

n§3^3:;i/fl^c (Cell n-we 1 1) 1 l-2Mpifi« (C 
ell p-well) 1 1 - 3 N ANDf»il|Bl#{C, «^Sg^§:Ma 

[0 3 7 8] 

17 d — "T" ytftf- MiFG, n> hn-M- hiiWL o N 

[0 3 7 9] 

#7)1? =LJimmit, NANDIS, 3Tr. IW2Tr. ffi.mz 
[0 3 8 0] 
[0 3 8 1] 

o£*J. NANDiC 3Tr. iW2Tr. M^JCfcV^ a. 
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[0 3 8 2] 

V^&£\ NANDMu 3Tr. IW2Tr. MWT*m Cf- #*#&<^ 
[0 3 8 3] 

T-*-^»^m^^^:(covxT{i. ^^tc, @i3©^i:^t, 018. m 

[0 3 8 4] 

0 3 5fe*, *|§B^CDM{CBBt)SM«^ ; EU^•^ycD||2M$:^LTV^S 0 
[0 3 8 5] 

f^y^AWClt NANDii, 3Tr. ii^tfD y *M«#fB«3 tiS 
0 NANDfg«JCl±. NANDa75-yS/ajl^«J)8«i!t3n, 3Tr. fg^JC 
ii, 3Tr. NAND#BB«$*lS. 
[0 3 8 6] 

[0 3 8 7] 

3Tr. M^«MaatCiBtt$tiS-fe>^T>yilIS&ii, tl<&£B LMtH&t. IT® 
[0 3 8 8] 

ny hu-)ltf- hffi (»7-K«0 ©Jg^tc^fcoTli, NANDIW3 
[0 3 8 9] 
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N A N D ftMZ&Pi ©NAND^77 i y ^ ^ 'J tt» MiH SrBfc E O)* <4 > 
^-^SrSaH-TS^-r^^^U fcLtfltt, 3Tr. fI^p«3(Z) 3 T r . NA 

^y*M^Ctt. CPU^ ECC (:r^-iTIE®&) &£#gBfi3*l-5o £ £ 

-e CD i e> Sr^fiR L T £ J; if\. 

[0 3 9 0] 

NANDIC 3Tr. fiM&tfrti ©MiatHg&M^ MtflC, Di? 
^^M^cWlc^$4x-2> h^^^cofii^co^Tte, 0 3 3&t>'0 3 4 (c^ 

[0 3 9 1] 
[0 3 9 2] 

o£*J, NANDWtf3Tr. WclC^T, a. /^_^U_|x* 

omv?-*m£m^&t>mm2ti& 0 t>. jimnc. unit. are* 

[0 3 9 3] 

^-##£&^/m£#&fcov^ ; feK ixd fn hy*jimmzm 

[0 3 9 4] 

1 9X1*02 8 C^^-##£&;i#^£$gMLTt>J:V^ 
[0 3 9 5] 
[SS3M] 

B3 6lt *#gB^©M{CBB^^^^^eU^«y^(Z)^3M$:^LT^-g>„ 
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[0 3 9 6] 

■7^:7 Aft ICtt, NANDIC 2Tr. M®%.&U *? y *«Jc#BS8£ *l£ 
. NANDl«ICtt, NANDS77>r>a^€U«fi$^ 2Tr. I^ttC 
tt, 2Tr. N AND^SBg^tlSc 
[0 3 9 7] 

NANDM^©M3a{cSBS$ti-§>i2>^T>^ , HIS& (^-i;;ty77) M 
[0 3 9 8] 

[0 3 9 9] 

a>Kn-;i/^-M C7-KM0 <z>5g:fRfc^£o Tte. nand«cW2 

[0 4 0 0] 

NANDlWNANDi777^a^^'JH > 
^-^.^fS'Ht-^^^^^^U LT^M-e^, 2Tr. Migcrttf) 2 T r . N A 

s 0 n^^/^M^cicii, cpu^, ecc (^-siiEmm teZtfmmznz 

IZit. -£<Z>J:e> tern* 5:Mlt ; tJ;V^ 0 
[0 4 0 1] 

[0 4 0 2] 
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z>?-*mm&x.i]&,h lt&, ^iiic mi 3 icjovr j^fcA-f h# 

[0 4 0 3] 

NANDfIgc&t>*2 T r. MctCfe^T, a. (jggfc 
-* b. A>f h±m^ - c. A>f Mg£ - d. /<-^«£&<^ £V> 

[04 0 4] 
[0 4 0 5] 

^-^^x^^cc^-cii, ^tc, 0 i 3 <z)#5£{cf<cx.T> mis, 0 

[0 4 0 6] 

[^4M75MH6M] 

[0 4 0 7] 

f4flt 111 (03 2) f '^A^tCNANDMl^ei ' 

[0 4 0 8] 

EI 3 Sit, *ftm<Dmizm£>&mM*^V^v7<Dm5MZixLT^Z> 0 
H5Mii, HIM (03 2) ^it^Si:, f ^^AfitCNANDMW3T 

It. ^vfAftiZlt, UVv tmmt 2 T r. fI^c^IBtt$4X-5 0 
[0 4 0 9] 
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memit. SIM (03 2) tit^St. ^^^AfHlZN ANDmmRZ$2 T 

it. ^f-v ^Af^gictt, n^y^i^ 3 t r. m®ttmmznz> a 

[0 4 10] 
[0411] 
[0412] 

04 o&, *mw<Dm^mt>&mm*^v?'v-7(Dm r 7m$:BisT^z>. 
mimi*. mim (032) ^it^s^ ^vzfAmz.uvvvm.m-&&t£h 

It. N ANDmmt 3 T r. f|ct2Tr. toc#@2S$ 
[0 4 13] 

H8M«, miM (032) iiit^si:, ^v^Amzuvv^mMM^ t 

^y^AftfCtt, NANDiii:2Tr. fiM^IBSS *l£ 0 
[0 4 14] 

04 2tt, ^:|§H^(Z)M^cBB^^-5^g«^ ; e';^^^ , (^)||9M$:^LTV^-5 0 
$9MH (03 2) £ifr<Z>£. ^v?Afo\ZUVv ?m®RZ$2 T 

tt, ?-v7A\H\Z\Z, NANDfjg5il3Tr. fiIJgc#M£*l£o 
[0 4 1 5] 

[0 4 1 6] 
[Hi OM75MH1 4«] 
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J£ATte, NAN Dili, 2Tr. IW3Tr. »e>*>0 

[0 4 17] 

04 3te, ##PJ3<DM^I«;b&M«*^ U^y^tf>mi 0M^Ut^s o 

n ow, mim (03 2) <Dm&MT«&& 0 mi omit, miM^Jt^-5 
T-v^Aftizmmznfcs oc^^um hp*>. nandi^ 3Tr. 

I«M2Tr. If *y h?l(S:£;tLTV^ < &#J|&£o WJtii, 3o 

[0 4 1 8] 

mi lWt I2M (03 5) ©mtfe^. Hi iMtt> ^2^Ji:^5 
i:. ^y:/Af*rtci3S;**i£2o(Z)*^ UIC BPt>> N AN Dfl^tKS T r 
. If y hife8£^bTV^/£#ll&£o *Itit 2 o<D* U $TOc 

[041 9 ] 

04 5tt, #^<DWc|H;fc>£^«*^U^y ^<£>m l 2M£^bT^.g> 0 

Hi 2i(t «3ftf (03 6) ©ffUffeS. Hi 2»i, m3Mili:b^S 
^^y yA^{C@gfi$tlfe2^©^^UM^C, fiP*u N ANDfIig(^t>*2 T r 
. mmt>\ tf >y N^£^LTv^^#||&.g )o 2 o © * ^ U fli^c 

[0 4 2 0] 

mi 3wt in (032) (Z)^M-efe-5o mi 3#i&> miM^it^ 

^^y^AF^KCgHS^tlfeS^CO^^Ufl^c, HP13. NAND«Jc. 3Tr. 

mm&ztzTr. mm<z>o%. 2 ip*>, 3Tr. mm&zfzT 
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r. M*£t>\ tf>y M?:MbTV>§MM^5„ 3Tr. W&M 

2Tr. «{COV^ ^tl^tl, -r~ Z =7 V ^0i&£^T, 

[0 4 2 1] 

04 7tt. ^^©WcWfrSM^ ^U ^^©211 4M&a*OTV*&.. 
f 14f(t I4M (03 7) <Dm&fflT*&Z>c fl4Wt 3M #I£:i£^£ 
fc, *y?ApqizmmZftfe2^><Z>**:VMm. ffl*>. 3Tr. IW2Tr 

[0 4 2 2] 
[0 4 2 3] 

B4 8S, lTr. ^<Z)*^Ui?;bh^(Z)|Kffi#«^U 04 9tt 2 

Tr. *>f :7o>;*^ Uiz;i/£^<BW«#^S:3sLTv*.5. 

[0 4 2 4] 

iTr. z^-j&t^v-zjuz, ^ ^ y t i o© b 7 > i/'^ ^ 0**^1 

j&£*xs 0 L^U fllxJi, 2ff-^ ( "O-'&tf "1" ) ©Wfll^ti, & 
Afc&si:, S!#fflLB#ic, #m$W^> hn-;i/y- hlgico v&^tti, 

[0 4 2 5] 

2Tr. 4t>f ^©^^EU-fe^/tt, ^U-fe/l/tf, 2ffl©N7>^*, EP*>, 
iffl©t;i/h7>^f i: ii©tu^ h^f- h N5>^*i:^p)iJ*SftS 
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icu mis. w*), "i" (Dmmftmiz. mz-?z>z.£tf-egz>o 

[0 4 2 6] 

05 o&tfigs i iz^-?j:oiz. *mn<Dmizmt>2> 2 t r. #-f^<z)*^u 

ir;i/(Z)^«, h^yi?X#<DmtfMteZ>(DfrT% -£©ffi», 3Tr. NAND 
£|*!CT?&-5„ 2Tr. # -f :7°<2* ^ U 1?;Wi, 3Tf. N A N D £ |«1 

[0 4 2 7] 

2Tr, ^-f^CD^^Ut^Ki, 3Tr. NANDfCit^T, ^JV^H X^/Jn 

OMtLTtMtS. 3Tr. NANDl 2Tr, # -f :7°(Z)* ^ U 

fCit^T, S^ffiLB#fW$g<, 2>>0, (program disturb) \Z M U 

[0 4 2 8] 

123 2, H3 575SIH4 7(D^^^A|^lCli, J^T© J: e> & ;* ^ U £^«-T § 
[0 4 2 9] 

EI 5 2®ANDi77>r>i^ : E , J©ANDm'y Mi, i^tfy hifeg^-tf-?' 
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[0 4 3 0] 

MxJ;£* 6 4 ^ i/t'>y h A N DM77 «r>a ^ ^ U lofflANDa' 
V Vit. 1 2 8M£>*=Ey (m= 128) t 2lffit h 

[0 4 3 1 ] 

MfbStiTV^Sj&lc&S. \Zv MfcfttfV -t*x-e*i:*>f yffiiMlfc-tf- 
[0 4 3 2] 

^^U-fe;b{ckf-5>T r -^©»$^^/M*tt, FN (Fowler-Nor 
dheim) h > * ;i/*^C «fc »J o . 
[0 4 3 3] 

EI 5 3 IC^J:51C,' t 1 - 7D-fY y?>f- h<Z>S^& K 
u^>afn h>*;i/«i«fflv^6l£&< ZLillCj: »Jff -5= 0 5 4 jc^-r <te> 

[0 4 3 4] 

05 5©D I NOR (Divided Bit Line NOR) l77«y 
i/*.*=EVlt, N ANDf77>y U ©J: e>tC#— 

o, #^mx.^ti°- K7b^j$T% ^t'J -fe;i/-9->r x*#vh£v^^e>4«^ no 
[0 4 3 5] 

D I NORS77'y^a^ : E i ;©t;i/a--y h it. ^ ^ U -fe;bT V-4\H<7>* A 

©ANDa-vS^JJUf LV\„ ^^U-fe^KOflljttt, NOR|?77«yi/a^=E 
U^NANDM7^^i/3.^ ; EU©^^EUir;i/©^^|RlC<, X # y ? h>7*- 



9 5 



£f5$E#2 003-3040833 



#2003—117290 

[0 4 3 6] 

MA If, 16^^>yhDINORl77«yi/a^=E'j0i^ iJ-^ftf y hi&g 
[0 4 3 7] 

i/a^^EU illBlCTfeU, FN (Fowler-Nordheim) h 
[0 4 3 8] 

[0 4 3 9] 
[0 4 4 0] 

Zft^oiZ, 03 2, 0 3 5M0 4 7(Z)f >y7°Artt;, 05 2^05 5{C^ 

Ml/TA-Y hJ^te©^- «TtBT?& 5. 
[0 4 4 1 ] 

tftiJfc, SON OS (silicon-oxide-nitride-oxide-silicon) 

K80 ttT©5/U 3>MttJBIlc N^y^Stism^DMtcj: y, -r-* ( "0" 
Xtt " 1 " ) ##5£3*l£,£JC&£ 0 Z.(D£ote*=E:V1z;i$:, 03 2, 03 5 
7SM04 7©^-^^Ap«g{CM«LT ; foi:^o 
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[0 4 4 2] 
[0 4 4 3] 

^^'J^J-Fl 2iZ&. 3>bD-7l lMMlffl^€Uf <y^l 0 a, 
10btfli$|l§„ n>hD-7lllt RAMM'CPU&ftT^So * 
Xh^>^-7i^fXi:LTH PC#- K-f>#- 

> # - 7 >f * fc t) M «T if & -5 o 

[0 4 4 4] 

TV^£) 1 1 ^t'Jf^T'lOa, lOb^^^EU (3Tr. NAND^ 
[0 4 4 5] 

& 3>hD-7l U^€'Jf >y7°10a, lObtlt l^y^ffcStl 
[0 4 4 6] 
[0 4 4 7] 

uvvvm%& (asic) i 4 itmnht-ji- k i 2 b zmmt-tz* z.<Dm^ 

, M;U£, A-Fl 2a, 1 2 b^M^tl^^X hffi!l(D^||^-?^^;i/7J^ v 
1 3 tt^tSt, "rVZfr**^ 1 S^ft&HClBtt^itxfc^y^y K 
«Uffl3>hO-5 11lt, *-K12a, 12b«O^=EUf»;^10a, 1 

[0 4 4 8] 
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[0 4 4 9] 

*^<; K l 2fcte > ny bu-^ l l&OP^^U^y ^1 0 tfmMZtiZ 

J*U fro. ZKZ)fit#£, Will *^y-fe;i/y l/>f ©fl^ffi (x^-fJiE^^- 
[0 4 5 0] 

[0 4 5 1 ] 

[0 4 5 2] 

z.<Dm&i*. ^^v^-^zfi oofrmzm-fimfeziy hn-7 1 1 «, 

[0 4 5 3] 

uyi/zLgtflrZwm-tzmtt^. Mtfcto&vyuvz/z.mft&zz^y bu-jv 
-r -5 j: e> x v^T *» & 
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[0 4 5 4] 
[0 4 5 5] 

*-K5i», f^^;wf i o i ©Ei^f^ bTffl^e>ti, -e 
t^s, i o i iziz, ^^'JA-FS i (Dtc&xDjj— 

n >y h 1 0 2^tg^P,tiTVA^> 0 
[0 4 5 6] 

iSlC^j-FT^ottiK ^#©#-£lcte, ^^'J*-F5l^-Fx 
n*;M0 2i:#ASnfct, *R*§Hg-3lCfc ^ ^ U K 5 1 to* 
T-JllJ*^ 10 1 £(DmT*. ^-#<Z>^U^U#?T*)*l£ 0 
[0 4 5 7] 

T, 05 9 Hm— (DfflftlZlZ. IWJCf^&tf bT&£ 0 
[0 4 5 8] 

H«t:v * T^^fii o 4{cA^7$ti-5o mm^v VTvzfmmi o a 

[0 4 5 9] 

r^-n^-^«. T>^1 0 4 AT*igipg£;ft£££ac, A/D3>A'-^10 

i o 5 tcA^;$ti-5> 0 ^7^^^-tM^iai^i o 5-e«> Mxii ei&sffiw ( 
ae) , &m*uhrt^y*mm (awb) , ^mmm. mmm^Rx$&m 

[0 4 6 0] 
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mm&i o 6izAfit*nz> a ¥T*m-%mmm& 1 o 6t-n tfT-*^-##^^ 

£*l£ 0 l^:*'© LTli, #I>Ltf> NTSC (National Television 
System Committee) * £ £ -5 . 

[0 4 6 1 ] 

- 0 8JC«*&3;fl£. r^^l/^10 8lt Mill "r^ZJVXT-JVjjt^iZffi 
e> tl fe^H^ -f * ^ U >f T? & -5 . 
[0 4 6 2] 

cRT^-ztez&mmmw.zmm-tnit, ztibammmnzm^x. mm* 

[0 4 6 3] 

v>r * nn>ifa-^ nut m&\f v vrv^mu 1 o 4, yyzf • a/ 

Dn>;t-^ l 0 4 A, 1 0 5&£©lM£&»ir-t<5o 

[0 4 6 4] 

ItS^rt^^tSi^ i^>f y f 1 1 1 AtfffStlS.' T>f 

^nn>t°a-^i i ^^U n> hn-7 l l 3 iz*<DWZfcz.z> B 

U n> Nn-7 113H #*^M##13S®1&1 0 5 7 I/- AW 

it, tr^-^^y 1 1 4 icia^-rso 

[0 4 6 5] 

e^^^u i i 4izmm^nt=.y u-^mmit. B.m/mmm& 1 1 sicj: 

yffiN83*ifctfc, *- F>f >*-"7x>f * 1 1 6 SlfiLT, *-FXD^M 
0 2Cgf$tifc^€'J K 5 1 IzmmZftZ* £f~. K5 1 ICfE 

§§2*lT^£7 A-F>f>^-7x>fXl 1 6£3gfibT, £E*§ 

/&»E1»1 1 5tCA;fr3*l.S. 7U-Alf«tt, ffiffi/JMEHfc 1 1 5(CJ:U 
J£»3*xfcffc, 1 1 4.lclB»3*iS. 

[0 4 6 6] 



10 0 



ffiliE# 2 0 03-3040833 



- #2003-117290 

mWM&l 1 7&, ^fflJSg^l 1 7AXttAyfU- 1 1 7BA^MSft5 
[0 4 6 7] 

Mi 04, yyzf' A/DziyA— # l o 4 a, A^^ifMSSSi o 5, ^ 

rxm^Mmm® 1 o 6 , x^ujm&i&mm&i o 7. tr^a-F^^i 

0 9, T>f o n>tf 111, 13, bf-r^-^^EU 

114, BEa&/|£5REJB& 1 1 5, K-f X 116, ;t-y77^ 

U 1 1 6 A, «StmS&l 1 7&tfA>yr';-l 1 7B««flf*Stl*. 
[0 4 6 8] 

<BU ij- Fxn y h 1 0 2 icc^Tti, =r*?#, ^-^Vl/fcific J: y, m 
[0 4 6 9] 

m 6 i Ma 7 o i±, ^wjcMfcsffits^y^^^frs^^y*- F£, r 
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